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Bladder Drainage? A Survey of Patient Satisfaction
With Indwelling Transurethral Urinary Catheters
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OBJECTIVE: Bladder catheterisation is a routine part of major abdominal surgery. Transurethral
catheterisation is the most common method of bladder drainage but is also notorious for its discomfort
and increased risk of urinary tract infection. The present study aimed to establish patient satisfaction
with transurethral catheterisation and to assess the incidence of clinically significant urinary tract infec-
tions after transurethral catheterisation through survey.
METHODS: All patients who underwent major open abdominal surgery between October 2006 and
December 2008 and required standard transurethral bladder catheterisation, were asked to participate in
the study. Fifty patients were recruited.
RESULTS: Male patients were more dissatisfied than their female counterparts with transurethral
catheterisation (satisfaction score: 4.18/10 vs. 2.75/10; p = 0.05). Male patients had more than double the
score for pain at the urinary meatus with the catheter in situ (p = 0.012) and during urine catheter removal
(p = 0.013). Half the patients in the study also had symptoms of urinary tract infection after catheter
removal.
CONCLUSION: Our study emphasised the discomfort of transurethral urinary catheters, especially in
male patients, and the high incidence of urinary tract infections in both sexes. Consideration should be
given to the utilisation of alternative methods of bladder drainage, such as suprapubic catheterisation,
which can be performed with ease during laparotomy. [Asian J Surg 2010;33(1):31–6]
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Introduction
Bladder catheterisation is a routine part of major abdom-
inal surgery. This simple procedure allows for monitoring
of urine output and prevents postoperative urinary reten-
tion. Bladder drainage can be achieved by transurethral or
suprapubic catheterisation. The transurethral approach
is commonly adopted throughout Singapore and a large
part of Asia.
However, this simple procedure can have considerable
adverse effects on the patient during the postoperative
period. Urethral catheters are associated with an increased
risk of urinary tract infection, especially in women,1 blad-
der spasms and late urethral stricture formation in men.2
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Transurethral catheterisation is also notorious for its 
discomfort, not only during insertion but also in situ
and during removal of the catheter. Patients who develop
urinary retention after urinary catheter removal require
re-catheterisation, which causes additional discomfort.
A technique of bladder drainage that minimises infec-
tion, re-catheterisation and discomfort, and enables a
controlled return of normal voiding, is desirable. Catheteri-
sation via the suprapubic route could be one such accept-
able model. Several studies have been done in western
countries to compare both methods of bladder drainage
with varying results, with some studies suggesting subop-
timal quality of life with transurethral catheterisation.3–9
However, as far as we are aware, no studies have assessed
patient satisfaction with transurethral catheterisation.
Knowledge of this would enable us to decide if an alterna-
tive bladder drainage method should be used in our local
population. The present study aimed to establish patient
satisfaction with transurethral catheterisation and to
assess the incidence of clinically significant urinary tract
infections after transurethral catheterisation.
Patients and methods
Approval for the study was obtained from the local ethics
committee. All patients who underwent major open
abdominal surgery, who required standard transurethral
bladder catheterisation were eligible for the survey. All eli-
gible patients were asked if they agreed to participate and
written informed consent were obtained. The patients
were not pre-selected in any way. Recruitment was per-
formed from postoperative day 2. Male and female pa-
tients of all races were enrolled in the survey. Four
different categories of operation were included: hepato-
pancreato-biliary (HPB) surgery, upper gastrointestinal
surgery, colorectal surgery, and other general surgical pro-
cedures. The type of postoperative analgesia was recorded
(epidural, patient-controlled, intramuscular or oral). Any
difficulties in inserting the transurethral catheter and any
previous catheterisations were also noted. The International
Prostate Symptom Score was tabulated if patients had
symptoms of prostatism or lower urinary tract symptoms.
Patients who were catheterised before the induction of
anaesthesia and those who underwent laparoscopic or
transurethral procedures were excluded from the study.
All patients were catheterised by the surgeon or surgi-
cal trainee after induction of general anaesthesia and just
before laparotomy commenced. Transurethral catheteri-
sation was performed using a 14 Fr Foley’s catheter. The
transurethral catheter was introduced under aseptic con-
ditions using disinfectants cetrimide and chlorhexidine
to cleanse the skin around the urethral opening, followed
by lubrication of the catheter tip and distal urethra with
lignocaine gel. Prophylactic antibiotics (cefazolin and
metronidazole) were given at induction for all patients as
part of the surgical site infection prevention protocol for
all abdominal surgery.
Urinary catheter removal was performed only when
clinical conditions allowed or after the epidural catheter
was removed, to reduce the risk of epidural-analgesia-
associated urinary retention.
Data collection
Data were collected on a standardised survey form in
English within 5 days of urinary catheter removal. In the
event of the patient not being able to speak English, a doc-
tor or nurse provided the translation. Informed consent
was obtained just before the survey was administered.
The primary endpoint of the study was patient satis-
faction, with regard to pain sensation, with transurethral
catheterisation on a 10-point scale, with 1 being most sat-
isfied and 10 being least satisfied. We considered pain and
satisfaction scores of > 3 as undesirable. This is in accor-
dance with the Joint Commission International guide-
lines that have been adopted by our institution, which
state that a pain score of ≥ 3 out of 10 is considered unde-
sirable and action should be taken to relieve the pain.
Other components of the primary endpoint included
patient’s experience with the catheter in situ and pain
upon removal of the transurethral catheter on a 10-point
scale. Secondary outcomes were urine retention after
catheter removal and symptoms of urinary tract infection
(dysuria, burning sensation on micturition, and micturi-
tion frequency).
Urinary tract infections were diagnosed clinically based
on at least one of the following urinary symptoms, dysuria,
frequency of micturation and burning sensation at the
urethra upon micturition. Diagnosis was not confirmed
with urine cultures or microscopy unless the patient
developed a fever. Patients with urinary symptoms were
given ciprofloxacin empirically.
A statistician was consulted before commencement 
of the survey, and it was recommended that at least 
50 patients be recruited into the study to gain sufficient
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Table 5. Subjective symptoms suffered with urinary catheter 
in situ
Subjective symptoms
Male Female 
p
(n = 34) (n = 16)
Burning sensation at 13 (38.2%) 2 (12.5%) 0.113
urethra
Lower abdominal 7 (20.6%) 1 (6.3%) 0.134
discomfort
Sensation to void 14 (41.2%) 2 (12.5%) 0.066
Skin irritation from 6 (17.6%) 1 (6.3%) 0.4
adhesive tape
statistical strength. The data were analysed using Stata
10.0 (Stata Corp, College Station, TX, USA). All statistical
tests were carried out at 5%. A value of p < 0.05 was consid-
ered significant.
Results
A total of 50 patients were surveyed consecutively over a
14-month period between October 2006 and December
2008. The length of time taken to recruit the patients was
partly because a large number of patients refused to par-
ticipate in the survey. The study consisted of 34 men and
16 women, with a sex ratio of 2.1:1. Forty-seven (94%) were
of Chinese origin, with the remaining from the remaining
of Malay origin (Table 1). Patient age ranged from 40 to
78 years old (median: 56 years).
All operations were conducted electively: 42% of patients
underwent HPB surgery, 30% colorectal surgery, and 22%
upper gastrointestinal surgery, with the remaining 6%
undergoing laparotomy for bowel obstruction secondary
to adhesions and incisional hernia repair. The type of sur-
gery did not significantly affect patient satisfaction or
experience with urinary catheterisation or urinary symp-
toms suggestive of infection (Table 2).
Male patients had a mean satisfaction score of 4.18 in
contrast to females who had a mean score of 2.75. Our
results suggest that male patients were more dissatisfied
than their female counterparts with transurethral catheter-
isation, which was shown to be statistically significant
(Table 3).
Male patients appeared to have significantly more
symptoms, with more than double the score for pain at
the urinary meatus and urethra with the catheter in situ
(2.88/10 in men vs. 1.13/10 in women), and during catheter
removal (3.68/10 in men vs. 1.5/10 in women; Table 4).
Male patients were also more symptomatic with the cathe-
ter in situ, although the difference was not significant.
These symptoms included burning sensation in the ure-
thra, lower abdominal discomfort, sensation to void, and
skin irritation from the adhesive tape used to secure ex-
cess length of the urine catheter to the abdominal wall.
The mean number of symptomatic patients is displayed
in Table 5.
Other catheter-related problems, such as urine leakage
from the urinary outlet, gross haematuria, and the uri-
nary catheter impeding physiotherapy seemed to affect
men more than women, but with no statistical signifi-
cance (Table 6).
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Table 1. Racial origin of patients
Chinese Malay Total
Male 32 2 34 (68%)
Female 16 0 16 (32%)
Table 2. Type of operation
Male Female Total
HPB 14 7 21 (42%)
Colorectal 10 5 15 (30%)
Upper GI 9 2 11 (22%)
Other laparotomy 1 2 3 (6%)
HPB = hepato-pancreato-biliary; GI = gastrointestinal.
Table 4. Pain scores
Symptom (10-point scale)* Male Female p
Pain at urinary meatus/urethra 2.88 1.13 0.012
Pain during catheter removal 3.68 1.5 0.013
*Values expressed as mean pain score.
Table 3. Overall satisfaction score
Satisfaction score (10-point scale) Male Female p
Overall experience of transurethral 4.18 2.75 0.05
catheterisation*
*Higher scores indicate greater satisfaction.
Patients also had similar symptoms after urinary
catheter removal, with almost 20% of male and female
patients having residual pain at the meatus/urethra out-
let. Three male patients (8.8%) had gross haematuria after
catheter removal (Table 7).
For the secondary outcomes of the survey, we assessed
symptoms of urinary tract infection and acute urinary
retention after catheter removal. There were similar rates
of urinary symptoms suggestive of urinary tract infection
after catheter removal in both sexes, with 7/16 (43.8%)
female and 18/34 (52.9%) male patients suffering at least
one of the symptoms of urinary tract infection (Table 8).
This equated to a 50% (25/50) incidence of urinary symp-
toms suggestive of infection.
None of the patients required re-laparotomy. Only 
one male patient suffered acute urinary retention after
urinary catheter removal, which necessitated a second
transurethral catheterisation.
Age, ethnicity, lower urinary tract symptoms, prosta-
tism and type of postoperative analgesia had no influence
on the outcome of any of the primary or secondary end-
points of the study.
Discussion
Monitoring of urinary output is essential during 
and after major abdominal surgery for ensuring correct
fluid balance and adequate diuresis. Traditionally, this
has been achieved with per-urethral catheterisation.
However, emerging data have challenged this conven-
tional approach. Post-laparotomy patients with per-
urethral catheterisation have a tendency toward urinary
retention, either because of postoperative pain, underly-
ing prostatic outflow obstruction, epidural analgesia, or
pelvic dissection that results in damage to the pelvic auto-
nomic nerves and urinary neurovascular supply. Nerve
damage in the latter is usually temporary and secondary
to neuropraxia.
In our study, the rate of urinary symptoms suggestive
of infection was 43.8% in female and 52.9% in male
patients, averaging almost half of the surveyed patients.
This is comparable with other studies3,6–8 that have sug-
gested an incidence of up to 45% for urinary tract infec-
tion after transurethral catheterisation. A Cochrane review5
and meta-analysis by McPhail et al10 also suggested a
higher rate of bacteriuria with transurethral catheterisa-
tion than suprapubic catheterisation. In our study, uri-
nary tract infection was diagnosed based on symptoms. 
It has been reported that up to 90% of patients with uri-
nary tract infection can sometimes be asymptomatic, sug-
gesting that the incidence in our patients could be much
higher.11 The most accurate way of obtaining a diagnosis
is with urine culture and microscopy. However, this was
not performed in this survey, resulting in possible under-
diagnosis. Although urinary tract infection is easy to treat,
it should not be taken lightly. For example, a prospective
study of 1,458 patients with indwelling catheters showed
that those who developed significant bacteriuria had 
a threefold increase in mortality.12
Our survey also suggested that male patients were 
less tolerable of transurethral catheterisation than their
female counterparts. On average, male patients had a pain
score that was more than double that of female patients,
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Table 6. Objective symptoms suffered with urinary catheter 
in situ
Objective symptoms
Male Female 
p
(n = 34) (n = 16)
Urine leakage from 2 (5.9%) 1 (6.3%) 0.8 
urinary outlet
Gross haematuria 4 (11.8%) 1 (6.3%) 0.671
Catheter blockage 0 0 –
Impeded physiotherapy 28 (82.4%) 2 (12.5%) 0.666
Table 7. Objective symptoms suffered after urinary catheter
removal
Symptoms
Male Female 
p
(n = 34) (n = 16)
Gross haematuria 3 (8.8%) 0 0.671
Pain at meatus/urethra 7 (20.6%) 3 (18.8%) 0.92
Table 8. Symptoms of urinary tract infection (urinary symptoms)
Symptoms
Male Female 
p
(n = 34) (n = 16)
Dysuria 15 (44.1%) 5 (31.3%) 0.457
Frequency of 7 (20.6%) 4 (25%) 0.69
micturation
Burning sensation 15 (44.1%) 4 (25%) 0.225
at urethra
with the catheter in situ and during its removal. Men were
also more dissatisfied than women with transurethral
catheterisation. Perrin et al6 noted that 29% of patients in
their transurethral group suffered discomfort versus only
12% in the suprapubic catheter group, with men and
women almost equally affected. O’Kelly et al7 and Bostois
et al9 also found that patients with transurethral catheters
suffered more pain than those with suprapubic catheters.
Surprisingly, Bann et al3 reported no significant differ-
ence in discomfort between patients with transurethral
and suprapubic catheterisation, or between sexes. In con-
trast, both the meta-analysis of McPhail et al6 and a
Cochrane review10 have shown that transurethral cathe-
terisation is significantly associated with more pain or
discomfort than is suprapubic catheterisation.
One male patient suffered from urine retention after
urine catheter removal and required re-catheterisation; this
did not occur in any female patients. The same Cochrane
review10 has also shown that the suprapubic route signifi-
cantly reduces the rate of re-catheterisation. However,
there was discrepancies between studies in the meta-
analysis by McPhail et al.5 This is in part due to data from
the study of Bann et al,3 which was the only trial that
showed a higher re-catheterisation rate in patients with
suprapubic catheters, although no reason was provided
for this in the study. The results of Bann et al3 were not
mentioned in the Cochrane review, which could have
explained the slight difference. The role of suprapubic
catheters in reducing re-catheterisation rates is thus still
unclear.
A technique of bladder drainage that minimises in-
fection, re-catheterisation and discomfort, and enables 
a controlled return of normal voiding is desirable.
Catheterisation via the suprapubic route could be one
such acceptable model. Suprapubic catheterisation should
prevent the discomfort associated with a urethral catheter,
which results from traction of the retaining balloon against
the bladder trigone. Suprapubic catheters do not cause
urethral strictures and have a lower risk of urinary tract
infection because the urethral closure mechanism remains
intact. Furthermore, micturition can be tested before
catheter removal, thereby reducing the risk of urine reten-
tion and the need for re-catheterisation.13 This is espe-
cially true in pelvic colorectal surgery in which bladder
dysfunction is predominantly related to autonomic nerve
injury during rectal mobilisation and division. In addi-
tion, the bladder-supporting structures are also damaged
during rectal dissection, which results in large residual
dead space causing displacement of the bladder and exac-
erbation of the difficulty of micturition in the recumbent
position.4,14 All these factors also result in a delayed return
of normal bladder function.
Undesirable effects of suprapubic catheterisation are
few and include minor haematuria, urine leak around the
catheter, and having an unnatural conduit in the abdom-
inal wall, but this is temporary and is similar to an intraperi-
toneal drain that is often left in situ post-laparotomy and
removed within a few days, and is associated with mini-
mal morbidity.9 Suprapubic catheterisation has been
deemed safe and desirable during laparotomy by several
studies.3–10
Conclusion
The above-mentioned trials have shown that the undesir-
able impact and adverse effects of transurethral urinary
catheters can be considerable, especially urinary symp-
toms suggestive of infection, re-catheterisation due to
urine retention, and patient discomfort. Our study is
believed to be the first survey of patient satisfaction with
per-urethral catheterisation performed in Asian patients.
Our results have re-emphasised pertinent points high-
lighted in previous studies, especially in male patients.
For these reasons, consideration should be given to uti-
lisation of suprapubic catheterisation at laparotomy.
Several trials have been done in western populations to
compare suprapubic versus transurethral catheterisation,
with promising results. A prospective randomised con-
trolled trial comparing these two modalities in the local
setting would be ideal for assessing the effects and bene-
fits of suprapubic catheterisation at laparotomy in an
urban Asian population.
References
1. Stark RP, Maki DG. Bacteriuria in the catheterized patient.
What quantitative level of bacteriuria is relevant? N Engl J Med
1984;311:560–4.
2. Buchholz NP, Riehmann M, Gasser TC. Absence of urethral
strictures with suprapubic urinary drainage during extracorpo-
real circulation. J Urol 1993;150:337–9.
3. Baan AH, Vermeulen H, van der Meulen J, et al. The effect of
suprapubic catheterization versus transurethral catheterization
after abdominal surgery on urinary tract infection: a random-
ized controlled trial. Dig Surg 2003;20:290–5.
■ SURVEY OF SATISFACTION WITH TRANSURETHRAL CATHETERS ■
ASIAN JOURNAL OF SURGERY VOL 33 • NO 1 • JANUARY 2010 35
4. Branagan GW, Moran BJ. Published evidence favours the use 
of suprapubic catheters in pelvic colorectal surgery. Dis Colon
Rectum 2002;45:1104–8.
5. McPhail MJW, Abu-Hilal A, Johnson CD. A meta-analysis com-
paring suprapubic and transurethral catheterization for bladder
drainage after abdominal surgery. Br J Surg 2006;93:1038–44.
6. Perrin LC, Penfold C, McLeish A. A prospective randomized con-
trolled trial comparing suprapubic with urethral catheterization
in rectal surgery. Aust N Z J Surg 1997;67:554–6.
7. O’Kelly TJ, Matthew A, Ross S, et al. Optimum method for 
urinary drainage in major abdominal surgery: a prospective 
randomized trial of suprapubic versus urethral catheterization.
Br J Surg 1995;82:1367–8.
8. Sethia KK, Selkon JB, Berry AR, et al. Prospective randomized
controlled trial of urethral versus suprapubic catheterization. 
Br J Surg 1987;74:624–5.
9. Bostios D, Demetriades C, Goulimaris I, et al. Suprapubic 
percutaneous cystostomy versus urethral catheterization in
abdominal surgery. Dig Surg 2003;20:290–5.
10. Niël-Weise BS, van den Broek PJ. Urinary catheter policies for
short-term bladder drainage in adults. Cochrane Database Syst Rev
2005;3:CD004203.
11. Tambyah PA, Maki DG. Catheter-associated urinary tract infec-
tion is rarely symptomatic: a prospective study of 1497 catheter-
ized patients. Arch Intern Med 2000;160:678–82.
12. Platt R, Polk F, Murdock B, et al. Mortality associated with noso-
comial urinary tract infections. N Engl J Med 1982;307:637–41.
13. Johnson CD. Suprapubic catheterization at laparotomy. Dig Surg
2006;23:281–2.
14. Eikenberg H, Amin M, Klompus W, et al. Urological complica-
tions following abdominoperineal resection. J Urol 1976;115:
180–2.
■ TAN et al ■
36 ASIAN JOURNAL OF SURGERY VOL 33 • NO 1 • JANUARY 2010
